Active lymphocyte traffic induced in the periphery by cytokines and phytohemagglutinin: three different mechanisms?
Phytohemagglutinin (PHA) injection induces transient protease-sensitive traffic of lymphocytes in skin and other tissues in several species. Examination of the possible roles of cytokines in such reactions showed that recombinant bovine and human tumor necrosis factor (TNF)-alpha potently induce dose-dependent lymphocyte traffic in pig skin (and in other tissues including the draining lymph nodes) with early kinetics and a morphology of the inflammatory reaction similar to that of PHA (peaking 9-12 h). Recombinant human interleukin (IL)-1 alpha also induces dose-dependent lymphocyte traffic, but it peaks at 4 h. Entry of labeled lymphocytes into inflammatory sites induced by PHA, TNF-alpha and IL-1 alpha, but not into normal skin, is inhibited by approximately 80% by their pretreatment with trypsin, indicative of the induction of endothelial determinants recognized by protease-sensitive surface molecules on the lymphocytes. Even the minimal lymphocyte traffic induced by interferon-gamma and lipopolysaccharide was similarly protease sensitive. At the earliest stage (approximately 2 h) of significant induction of lymphocyte entry by TNF-alpha and IL-1 alpha the inductive signal for each appears easily saturated. Thus lymphocyte entry is little increased by increasing low cytokine doses over 100-fold: However, these reactions are additive, and this was used to confirm that they are distinct from each other and from PHA. A further distinction was revealed by the homing of lymphocytes pretreated with pertussis toxin: such lymphocytes were greater than 90% inhibited in their homing to tissues through constitutive high endothelial venules (HEV) and greater than 60% inhibited in homing to TNF-alpha and IL-1 alpha skin sites, but unaffected in homing to PHA skin sites (like most non-HEV-mediated traffic). Moreover, potent chicken anti-TNF-alpha, which prevented TNF-induced lymphocyte entry, did not affect PHA-induced traffic. Thus, these three agents which induce peripheral lymphocyte traffic appear to involve different mechanisms as shown by differences in (i) their kinetics; (ii) the effect of anti-TNF-alpha and (iii) the effect of pertussis toxin treatment of the lymphocytes and by the fact that their inductive mechanisms are additive in effect.